The Contribution of Nonaneurysmal Intracranial Hemorrhage to Stroke Mortality in New York City Blacks
• Of 527 unselected stroke patients (98% black) in a city hospital, 80 (17%) had nonaneurysmal intracranial hemorrhages, with a fatality rate of 85%. Of 216 inhospital deaths 37% were due to such hemorrhages. In patients aged 65 and less, 52% of 90 fatal events were hemorrhagic. Only in patients below age 46, however, did cerebral hemorrhage account for more deaths than infarction. The incidence of hemorrhage and the proportion of inhospital deaths from it were higher than in three white American and lower than in one black African series. The differences were not major, and could be explained by varying definitions and hospital use. The mean age of patients with fatal hemorrhage was 61 years. When the inhospital mortality is extrapolated into annual mortality estimates, the following conclusions may be drawn about spontaneous nonaneurysmal intracranial hemorrhage in New York City blacks: (1) above age 45, it does not account for more deaths than infarction, (2) it is not much more common or more lethal in blacks than in whites, and (3) it does not occur more predominantly at earlier ages in blacks than in whites.
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• In the United States, fatal cerebral hemorrhage is said to be more frequent among blacks than whites. 2 Kurtzke, 3 however, has maintained that the every ten-year age group from age 25 to 74, the 1968 U. S. Vital Statistics show mortality from cerebral hemorrhage in nonwhites (mostly blacks) to be from two to five times greater than that for whites.-Kurtzke,* however, has maintained that the figures are skewed by inaccurate death certifications in areas with few physicians. If cerebral hemorrhage is more common or of a different age distribution among blacks, this tendency should be clear in any large series of black stroke patients. Such a series has developed over the past two years at Harlem Hospital (New York, New York) through the Harlem Regional Stroke Program. This comprehensive program includes the detection and treatment of hypertension as well as inhospital care and long-term follow-up of stroke and hypertension.
Methods
We reviewed the Stroke Program records for 1971 through 1972 to assess the relative contribution of The mean and median ages of the stroke patients were 65 years. The patients were 98% black, but results are reported as though all 527 patients were black. Two hundred thirty-six patients (45%) were males and 291 (55%) females. This sex proportion, matched to that of comparable age groups in Harlem from 1970 census data, gives a male-female incidence ratio of 1.12:1.
For the present report, all events were considered either cerebral hemorrhage or cerebral infarction. The classification cerebral hemorrhage required one or both of the following circumstances (and excluded cases where cerebral embolism was likely):
1. A record of atraumatically obtained and grossly bloody cerebrospinal fluid (CSF).
2. Where results of lumbar puncture are not known-death within seven da\s, preceded by rapid development of coma with acute retinopathy, or signs of transtentorial herniation within several hours, or NONANEURYSMAL INTRACRANIAL HEMORRHAGE ungiographical evidence of intracerebral hematoma.
When the clinical presentation bespoke hemorrhage but the CSF was clear, the event was considered nonhemorrhagic. It is recognized, however, that 20% of cerebral hemorrhages may present with clear CSF. 4 When there were 50 to 1,000 red cells per cubic millimeter but the findings and course were inconsistent with hemorrhage, the event was called cerebral infarction. In most cerebral hemorrhage cases, the CSF was frankly bloody; focal signs or deep coma were present in all.
It is emphasized that the clinical term "spontaneous nonaneurysmal intracranial hemorrhage" is meant to be equivalent to "cerebral hemorrhage" but is not identical to pathologically proved intracerebral hemorrhage. Some false positives (i.e., ruptured aneurysms) are probably included. Other cases, where early death precluded angiography, may have been falsely attributed to aneurysms.
Results
Spontaneous nonaneurysmal intracranial hemorrhage, or cerebral hemorrhage, was significantly (P < 0.01) more common among patients age 65 or less than among those age 66 or more. While the age groups were of equal size, 66% of all hemorrhages occurred in the younger patients. Twenty percent of the younger patients had hemorrhages, while only 11 % of the more elderly group did (table 1) .
Of 68 fatal cases of cerebral hemorrhage, 69% were in patients of age 65 or less. This preponderance fits the widely accepted observation that fatal cerebral hemorrhage is relatively more frequent in younger stroke patients. There were 90 fatal events among the patients of age 65 or less, of which 52% were hemorrhagic. By contrast, only 17% of fatal events in patients of age 66 or more were hemorrhagic (table 2).
Discussion
Figures from the present series were compared with other large series. The proportion of cerebral hemorrhage in five series of unselected patients 5 " 8 is shown in table 3. In each case the original figures have been reorganized into categories more directly comparable to those used in the present series. Primary subarachnoid hemorrhages and indefinite or undiagnosed cases have been omitted, and new proportions arrived at in the remaining cases. The heading cerebral infarction in the table includes cerebral embolism and thrombosis. It is obvious that even in careful clinical series there are great differences in the reported proportional incidence of spontaneous nonaneurysmal intracranial hemorrhages. The high incidence in the Nigerian series is probably due to the custom in Lagos of seeking hospitalization only for the most severe strokes. We cannot explain the scarcity of hemorrhages in Groch's patients. The incidence and inhospital mortality figures for the other series are not much different from each other, although the proportional incidence of cerebral hemorrhage in the Harlem series is higher than that in three white series.
The relative contribution of cerebral hemorrhage and cerebral infarction to inhospital stroke mortality is not always directly presented in clinical reports. Estimates for these figures (projected on the basis of a range of reported case-fatality rates) also are included in table 3. These projected figures refer to early mortality in a series, and do not give annual mortality from stroke. They can still offer guidelines when some speculative adjustments are made along the following lines:
The high case-fatality rate of cerebral hemorrhage soon removes from the population most of those at risk for death due to late complications or recurrence. By all reliable accounts, cerebral hemorrhages are not as frequent overall as infarctions. Most stroke survivors have had a cerebral infarction. These are the people whose late deaths may be attributed to stroke, whether or not they are directly related.
We could find few data on how many survivors of cerebral infarction eventually succumb to cerebral hemorrhage. Whisnant 7 reported that out of 310 patients with cerebral thrombosis or embolism, 91 had recurrent strokes, of which six were intracerebral hemorrhages. Most observers report approximately a 10% annual incidence of recurrent stroke in stroke survivors." If recurrent stroke has the same distribution of types as a general hospital series, the annual incidence of new cerebral hemorrhage in •Projection based on case-fatality rates of 60% (minimum) to 90% (maximum). tProjection based on case-fatality rates of 20% (minimum) to 40% (maximum).
survivors must be little more than 2% per year for each year's cohort of survivors, whose deaths are due mostly to heart disease, respiratory disease, and to recurrent stroke, 7 ' 9 which is largely cerebral infarction.
Any inhospital series will miss all deaths occurring before admission. In a rural district with poor communication and little transport, many fatal cases probably never reach a hospital. In a city with telephones, police and ambulances, death at home due to cerebral vascular disease is probably not common. When such an event does happen, it is, however, almost always due to hemorrhage or to extracerebral disease.
Inhospital deaths, then, probably account for most of the annual fatalities in an American city due to cerebral hemorrhage. Since deaths due primarily or secondarily to nonhemorrhagic stroke continue to accrue for years, a hospital series should give a nearly maximum figure for the proportion of all stroke deaths due to cerebral hemorrhage. This proportion would grow smaller as time passed; the numerator (deaths due to hemorrhage) would rise less than the denominator (deaths attributed to nonhemorrhagic stroke).
With these provisos, we compared the observed inhospital stroke mortality pattern at Harlem Hospital with that to be expected from two implications in the U. S. Vital Statistics. The first implication is that up to age 65, in whites as well as nonwhites, cerebral hemorrhage is far more often the cause of death from stroke than is cerebral infarction. The second is that up to age 74, as shown in table 4, fatal cerebral hemorrhage is at least twice as frequent among blacks as whites.
In the present series, among patients age 65 and under, hemorrhagic events accounted for slightly more than half the fatal cases. Only in the age group 35 to 44 was there the marked excess of fatal hemorrhages which would be expected at all age The minimum annual incidence rate for stroke in Harlem is estimated to be 212 per 100,000 per year, 10 not very different from other populations. Rates in Harlem for younger age groups are higher than for U. S. whites, but not enough higher to allow the conclusion that fatal cerebral hemorrhage is much more common in blacks of any age group than in whites.
AGE
The mean age of the 68 patients with fatal cerebral hemorrhage was 61 years. One necropsy series of 135 cerebral hemorrhage cases (of whom 28% were black) had a mean age of 55 years.
11 Mean age was not given by race. In another postmortem series, 44 fatal cases of intrahemispheric hemorrhage in whites had a mean age of 54. Ia Freytag 13 14 Senegalese patients were under age 60. Forty-nine percent of the patients in the Harlem series of fatal hemorrhages were less than 60 years old. Spontaneous nonaneurysmal intracranial hemorrhage did not occur at an earlier age in the present clinical series than in necropsy series of cerebral hemorrhages composed of whites. Our patients also were older than those in the clinical series of Dada and his colleagues. 
Conclusions
Cerebral hemorrhages, as clinically identified, caused 52% of deaths in the younger half of a series of 527 stroke patients, virtually all blacks. Only in patients below age 45 did fatalities from cerebral hemorrhage exceed those from cerebral infarction. We conclude that in New York City blacks intracranial hemorrhage is not more often a cause of death than cerebral infarction, except possibly in patients under age 45. Further, it is likely that fatal intracranial hemorrhage is not much, if at all, more common in New York City blacks than in whites in general, nor does it occur at earlier ages. Both these conclusions differ with widely circulated opinions that are coming under increasing challenge. 
